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PROBLEM TO BE SOLVED: To derive conditions of an 
optimum club mass distribution while taking club lengths 
into consideration and to provide a golf club and golf 
club set embodying the^same. 

SOLUTION: A shaft is basically constant in line density ^ 

and the line density of part of 0.322 to 0.605 m from the \ . ^ . 

top end of the grip (a range of 30% of the club length ^ ; 

around the position of 48% of the club length from the j.« S -• t ' ' 1 

top end of the grip) is set higher by about 20% than other « 
parts. e 

rv ' ; 
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9, 1 4 ^ yf^7 y^i^ffit'C 7 ^fj D 5 > 
^?rtt6^7^7y SrBSK) fc*5^T . 

Vb : S (1) /U|fliS % L p : ?}) y 

:/±$Sg& «:IeHE tbk i.tzWr&<D? yyvftmmm*)* * 
V b = (Mh/ (Mh+Mb) ) 
Mh : ^y KAM (kg) 
M b : #-/U«ft (kg) 
e : ^ K k fr<DEL3k&M 
Vh : — y KfT^ffiSB:*-^]^^^ K^tf— K 

ttft*<o ^7 ^ 9 ^i- i "9 «ric $ ft 5 =Ow 7 ^ 5 y-ir 

Vb= (Mh/ (Mh+Mb) ) : 
M h : ^ y KgPWfi (kg) 20 
Mb : sff— (kg) 
e \^yYk 

vh : KiT*a5Sii:J&rpjo^3/ K*tr— K 

3 ] *ME¥ffiti*!f ¥8 9 ^«*>fc 9 CD*tf-/W 
Wit (Vb/Lp) J*, f^ytD&Z&XZ^f^yfr 

fcJiS (Vb/Lp) <Dit*Pftfi, -feyhfOB^i^ 

im&m 5 ] miE^ffitasms 9 ^Mfrtz 9 <m£—?v 

SJiS (Vb/Lp) tt, ir^/ hf(O^T^^7^ £>5 
2 12® co =r^ 7Z=7-7^y h* 

COO. 3 {C^LV^^cO®ffl{C N v^-y^ h^:Kfic03 2 

%^±coHs^*^^ity-ci- fctwrnti-sBw^iia 40 
[ts*3S7i Suia^-r 7 MtFRPgr^^ sires/ 

t7 h^Wfflco3 2%a±<oSffico^q=»^, 

« fi co 5 % jl m v * 5 r t \z x 9 m & z ti tz r t * » m 

i xte 6 IBtttf) =Ou:7 * ? zf 0 
[Mt#JS9l m^is^y hftyj "7* yf>f 50 
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Lc:^U y:/±iHW»e>, ^ Kli*I©5/t7 

fettle ^ffi«a*i8 9^-ftfcfc9<o#-/uina (vb 

/Lp) ^-3. 57Lc + 6 4. 5 8 J;H^:^< L 

mi] 

X (1 + e) X Vh — (1) 

^cfc^'^V^C 7ri>£>D 5tfcot, Vb :^ (l) 

io a;"c*sixa#— l p : 5/^_hdgSBSripjte 

(HiLfci^offiSlfiDf*, Lc : ^y ^JJjga* 
Sfo/c 9 CO/K— (Vb/Lp) ^-3. 5 7Lc 

m2] 



: (1 + e) X Vh ••• (1) 

> ^Kffitc J: o tKJS ^ titz is* y h 6 r <h ^» 
ir -T ^f»*Jg 1 3m 6 IB® co rf;U7> 9 ^ D 

[0 0 0 1] 

hicirrs^coT-fcSo 

[0 0 0 2] 

[^*coSfff] =fy^^9^tt, ^-^SrK»fT»i-a 
-^yKSfBt, 7 p K-ir-55Wt5^y7^^, rco 

tz, ^tv~7? yy^y h^. iS9*^V^Ll 0*(7)T 

rv^ 7/i:S:*0!? > 7^^t*v^ 0 rax 

*fti?*ji*o-cv^6 a «v^*r«j»®ticigufc, ill* 

!>xyi;^(ittS^7yH ^9^*^^^0. 9^ 
— h^K — ^ KSBOSftfSftj 0 . 2 9^rD^7^1St 

k ti& t y -ffe, 9 y s -t^m 1 . 
5 0 ^^^9^Mf^#*^ ^<Dm^&? yy<Dftmte 

[0 0 0 3] L^l s g^cOfT^gg^f^^t^^ 9^ 
aaEt**3Bk#$ttT^*v\ rtttt. JT»JR!E«IS:*: 
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[0 0 0 4] :«lWM^it-<<, Wx.tf. «p 

fFi2 6 7 2 3 9 9ft*ll ^Jy^xyKHlO 
g£ (tflM^lg^ft) ^5^*SOM0. 8 7K 

[0 0 0 5] 

i^tv^r^ y 3/ h^CSo 

[0006] mm^m\cmm<o^ 51^7^1$, 

Vb= (Mh/ (Mh+Mb) ) X 
Mh : ^y KSBS* (k g) 
M b : ^— /1/fi (kg) 
e : — 3/ K £ sK— /K^S36^«C 
Vh : ^3/ Kfi"3gffiSiE^fp]^>^3/ K*fcT— K 

[0009] %%i&m2(Dmw\±, v tmzy^y h 

y^f)45^7^7^*)ot, %%^>\<>yt=y 
7<n&£*imt£ZWfct<o* y :/ tr =Oi" y^=7 

1 4 >f /<7 >^ffl^Slc J: § y^^c 7^40 
Vb= (Mh/ (Mh+Mb) ) X 



Mh : ^y KSBKft (k g) 
M b : jK— yl/R* (kg) 

vh : ^.y Kfi*ffifiia*rp]o^y K*tr— K 
[o o i o] m&m 3 toaswii. w*«2ia«<D^7 

yufljig (Vb/Lp) f*. ^^ycoS^^^:^^ 



t>, ^7^fiS(iVKooflflcsyKSS, ^t7M 

[ooo7] L7t^o-r. >w-y>- 

[0 0 0 8] 

*mw<om#mi<Dmw&. ^7 btm^^y b 
^ y r/^^e><c9, 1 4^ >^^>^$ij^?£-cc 7^ 

bD5^7^^*t§^7^7 7' — SrBfc 

o , vb:S (1) 

(Vb/Lp) ^-3. 57Lc + 64. 58 

So 

n&3] 

( 1 + e) X Vh — ( 1) 

»f)D5t\ Vb : Jg (1) a-C*£;h,5atf— 7H»jj£, 

T-S (m) , L c : ^y y^±*^fe. — ;> K*irffc« 

$ (m) , iLfcftK, mffiffiSJtifiO^fftfcfcOO* 
—/^iS (Vb/Lp) ^-3. 57Lc+64. 58 
<t 9 Lt^>7^7^b^^r<?:^j|[i:t 

1^4] 

(1 + e) XVh — (1) 

[ooii] m#m4<D$£mi*. m^m3<o=f^y^^ 

— (Vb/Lp) OliiPfifi, -fe^h^^W?)^ 
[0 0 12] !IM5^^I1 W3R*2<^=f/U7^7 
-^ii (Vb/Lp) tyH>©4W5^ 
50 So 



1^ 



5 

[0 0 13] »#JS6<&38Wte, m#mi<n^/i<7? ? 
0. 3i-^LV^S^(0«Sffl{C % h^®Sco3 2% 

[0014] m&m7<D?&wte, m^me(o=f/u^^y 

^v't7Hj:FRPi!ffe9, ButEv^^ h^KffiO 
[0 0 15] »#«8 0>3S91l;)\ 1X14 6 0=0u 

7^7^i^^t, Hufev-^^ Mi3tt^ v-r^f 

[0 0 16] »**9^*Wtt, «MlXli6W^;i/ 
[0 0 17] mitc^-ripfc:, ?97<d^v K4, > 

^ (0. 3 5 5 6m) ffiK B £*4 £ Lfc 1 * > b 

*g«i£*vc^£ 0 do (^y ^JtSSSbkix 

fftSB^^ 7^1^fili^^5 i: Lt, X=0. 4 
3 2 3) &tp>bk LT, C 7 (X = 0. 4217) ri>£>* 
L p = I / (M c • R) 

[0022] 2fcicra^j*ifcSftjj-ixfift6ftv\ fx* 

[0 0 2 3] -tr-e*3BW#tt. 

( ^ y y ^ 2 (7)±« 2 a 0 Olt , 

-sy K4(7)fi*?S4 a (1/ Z> * 4 — h * *K y 

Vb= (Mh/ (Mh+Mb) ) 
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*D5 (X= 0. 4 5 0 1) ©iitifWCiotHIS 
[0 0 18] #3BW<^BWtt, — y >^WiB0«3 

[0 0 19] ffi9g££i*oJb£i*<5&K:, * y^(D^ 

mm&i$i'j?£itx\,^z>zt&ftfrz>o <toT. ^^4 

*U4, ? =7? 'tt^Srf -ttca< EteillftSr-rs r. t 

20 /^5 0 «Jio%x.(ci «9 , ^-fv^cr)^^ — y 

[0 0 2 0] *ib\ #38^r*Ji, ^7^fiS*fi!)^ 
J5J3f ^ y > ^JiS^lc^^ 4: b&XV SHW-C 

[0021] ^ y y ^ 2 C0_h^ 2 a SrHItett 5 t Lfctt 
^^ti^^-fiLp (m) (1, yy ^7 9 2^±S2a[El«9 
30 (Otltt^-^yM (kgm 2 ) (k 
g) 4:^y 5/>^2(7>±iB2 a^bS'^G*T*OBBBtR 
(m) -egfeLfctt-e&O, (2) 5£-C*£jl,5o 

[^C5] 

- (2) 

K 4 i 6 «g«#»^ 3 SjR^^f, 31ffijfi»# 

40 [0 0 2 4] oi<9, Sr*lT U3t^C0^^ KIT 

^ Kowtt, ^y ^fy/^ b<ommy'^^ J Y 

Kfc-^y Kit, AyK4 
X\ 31»*«#MiJ^<t9. ^^KffSEiE^OTK- 

me] 

X ( 1 + e) X Vh ■•• ( 1) 



10 



Mh : ^y KSBKfi (k g) 
Mb : — /U®fi (kg) 
e : ^y KtaR— /K£>K£ 
Vh : — 5/ KfTSSSH^F&lCO^^ t 8 — K 

[0 0 2 5] ^*XfC. — jftWttftltt'CfcS, 

V b = 1 . 8VhMh/ (Mh + 0 

[0 0 2 6] *3g|«tt. ^?^l©M;E»©*Cftl 
LTfc'K K4©ttffi-C*>5D7 hft^RJSffft, 

6 cott «BT*fc 5 ^-/i-Sfi, & if ttgfcS 

©J#*iLTV^i\ iot, JR (3) SCSrfflv^ntf, 

K> v b fc*— /HitTirifii^*— /ulaav b t^^-Tc 
[0 0 2 7] (3) ^SfCiSVhS:*^ 

Vh = 56. 216Lc-35. 1 
+ 31. 6 0 8 
Vh : ^y t°— K (m/s) 
L c : ^7^SS (m) 

mc : ^^-ymwm (k g > 

L p : ffi^tl^fi (m) 
[0 0 2 8] :KE>H#, ffiBBfl*&f*0 

[0 0 2 9] ffi (4) StfdJcfttf. — y K^tT— Ktt, 

Vb = l. 8Mh (56. 216Lc~35 
+ 3 1. 6 0 8) /• (Mh + 0. 0 4 5 5) 



9 9 9 7-Cfc 9 
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* 0 . 04 5 5 kg, A< 6t^yK4 <Dfc$£&M 0 . 

iSvbis, #:<£>3? (3) SCcqJ: 5 te-rcit^-eg: 

[f7] 

0 4 5 5) ■- (3) 

7^^iI«45^IH 0*O^7^ffll/\ 

ft»*fS:ff4o*:ir5, SXTcom (4) ^00^^ 
[18] 

57Mc-39. 77Lp 

... (4) 

— K*sr6i±-r5t#x.b*t*<o-c. (4) 

0 iiuIB#£rt^£+#K:£liE LTV>5 r t left 5 0 r<7) 
20^5,, (5) ^*S*L3BB«dSi**ttl 

[19] 

15 7Mc-39. 77Lp 
- (5) 



20 



30 m 



[0030] g ( 5 ) a; ± 9 . #-^«*v 

btt. ^7^IHc^ ^7^fiaw^s»-e 

[0 0 3 1 ] IS!9S*Srip|±$-frS^«c:® (2) ^OL 

(5) « ©V b Sr*# < t5fc«)©^ 7^ME^ *. 

Vb/Lp=l. 8Mh (McR (56. 
3 1. 608) - 39. 771) / I 

[0032] -t it, mmm (6) sks^*. f^sggi 

*/k*:fc3V^3«3Sc9^5:/B (3*) [COVnT, ^9 
^A<Z\ (6) ^(C^S^-^iJJigVb t. 

Vb/Lp=-3. 57Lc + 64 

[0033] ip^ miiLttmmMv^&tbtivcDtf— ^ 

8Jiia s , -3. 57Lc + 64; 58<t9^tl^7^ 

^7^tt5rim5o 

[0 0 3 4] 

i&m<onnmm\ @iiiw^^7^i«t5 

la.-C&So -fr$£W<D?77i\^ 14-<yf^7^C 
7~D 5cO®HrtT*feot:, Vb/Lp^-3. 57L 
c + 6 4. SSkt£Z>^Jl'7i? s 7'7h-i"Z>1Z$><DW1feh 50 



<£>if ;*;cq 2 @ 5 r. <h Ktt-f 5$J^£ft 

i^tS^tl:*^ MT<om (6) 3&*»ftftK 

[110] 

216Lc-35. 15 7Mc + 
(Mh + 0. 0 4 5 5) ••• (6) 

♦<t>, St (2) SlciSffi^^i^fiLp^fM 

K7)Vb<!rLp^V^, Vb/Lp^^7^f^ 
Lp(DiM^lT*te^ ^T?>!f? (7) *Sr# 
fc. 
[Ill] 

5 8 - (7) 

^^2, v--^^ h 3. ^y K4<^K4ffilfflS:ffl 

4 ^ yf/^ 7 y ^ c 7 ~d 5 1 1 rii, m 

(5) 5SKl<fc5Vb, m (2) aiCiSLp^t), Vb 
f*> ^y^Ri fir:? hK*Sr6<"rtttfi-5«ir 

ffi£g < rtttf -T 5 « tVJ> $ < 5 d t # 
[0 0 3 5] ffc, 14>fyf^7^it«aLfcl 



(6) 

9 

Lp/2 ^ffiS^fltSSr** *-B:5 ^ t **fc«b*«-e 
fcSrt^ »S*fi9 : f*©l/2©filli^7 
h3±M?R5EU tot, 5fefLp^h$<t^i: 
14, 7 h 3 U -^>ffl:«^llWB 

SteVb, L p IdJPf L TfflRt 5M*/Tt^, 

IB to Erf. H 3^HWBflESrSlHBOii9*3E-f Sr. 10 

£a s Bi<, £fc* 1 4^>^7>*^Of£lPV>#^ 

[0 0 3 6] ^7h3©S«S^lt ilfiftt, /<y 
HB« if* # v \ ■ *> 5 v ^ (4ft®^f 3£fc iUfy TTB^s 

7-D5 ^KlWbVb/L 75Lc + 

7 0. 2 7 &fijfct-tli^t|-(?fc5rtlj:^ot 

[0 0 3 7] 

[^M#J] *^£^^*£0. 9 6 5m©5S7^ 
yy^SrSfflLfco 7 7 P 2(7)±S2 a [eI9<£>« 

tt^e-^ yMgiio. 0009 (kgm 2 ) , y 

7 9 2^2 a^^^y y^m^«*-e^8EBlR gtt 

0. 1 (m) T'fc^ Vt7b3ll £*W»£|6ttStf s 30 

fiU ^y^7 P 2(D±S2a^^0. 3 2 2- 
0. 6 0 (^y y?<D±Mt>**>* : 7'7& 

£(D4 8 %C0fit f ^(^ ^ 7 ^ © 3 0%(DmW 
0»8«I4, ftflcT^ms^cfc «9 2#MBffi£ri!5< Lfc 0 (B3 

[0 0 3 8] BP*>, it**«f4, f:*:«&#<^ 1 . 2 a 
(kg/m) -CfcO. ^Oft!l<Dgfc#f4a (kg/m) "C 
— ^(hi-^o ^7F3l^y«7/2(Dlffi2a 
J^b 5 mm(DfiI^^7^M^t^ 2 0 mm^fi 
W*X*tftE-f% h<Dt-t% 0 40 

[0 0 3 9] r(Ofr>-Y7 h 30i/y y7 P 2(D±«2 a 
m^ffitt^e — ^ > h I s (4 0. 29384a (kgm 
2 ) , ^y ^^2C7)±5ffi2 a^f)5/f7 h*^4S*t 
<£>E§g§Rsf4 0. 4 7 3 (m) , i/ir7HiMstt 
0. 9 9 6 6 a (kg) £&S 0 14>fyf^7^S: 
il^GQDO (0. 4323kg) Sir, ^ KKfi 
Mh(4 0. 27366-0. 19134a (kg) , a 
sy K4<0^y y7 2<D±MEl*)titfe*r—*>'h I ht4 
0. 25484-0. 17818a (kgm 2 ) <t ft 
So 50 
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[0 0 4 0] rtbb*^&, ^ "TlCffiM c (4 0 . 3 2 4 
6 6 + 0. 8 0 5 2 6 a (kg) , ^7^^y i /7 P 2 
©iffi2 a HI 9 tf>1@tt^— h I J4 0. 2 5 5 7 4 + 
0. 1 1 5 6 6 a (kgm 2 ) , ^^^MfifO^y 
^2^)1*2 a a><b(£>gE«!RI4 (0. 2 6 9 1 8 + 
0. 2 8 6 3 5 a) / (0. 3 2 4 6 6 + 0. 8 0 5 2 
6a) (m) 

[0 0 4 1 ] r. 5 Ltfffl ( 7 ) 

AihfxJ4\ Vb/LpSrv'-v^ KOitftflBtf a<OB8*t L 

r«trt^m*5. IB (7) 5£<to&22-3. 5 

7Lc + 64. 5 8CLc=0. 9 6 5 S:ftAi"5 t , 
Vb/Lp^61. 13i45„ tot, ffi (7) 5££ 
SSfci-fctfXOa J4, 0. 2 8 7 > a ^ 0. 0 9 5 t4 
So Sfc. f-et^^^KftSrS/Wci-Sfc*^^ a 
= 0. 095 (M s = 0 . 0 9 4 7 kg, Mh = 0. 2 
551kg, Mc = 0. 4008kg) t*5 0 */c, 
Vb/Lp^S^tC-TS(C(4, a = 0. 189 (M s = 
0. 1 8 8 4 kg, Mh = 0. 2 3 6 8 kg, Mc = 
0. 4 7 6 2 kg) ir&So (El5#fiBJ 
[0 0 4 2] r^tC, ^y 3>:/2«rffUfliBu i/^^h 

-rtiii, » (7) ^:^«fc-r^co, ftlftRlEj^rg 

[0 0 4 3] H^-i-, rcD0#, ^7h30ft^ 

4|OTtp=-0. 0 5x + b (x : ^ ^y_b^^oCO 
£gg| (m) ) (Ov'-y^ hSfi^fC, L c = 0. 96 5 

(m) , IHffl5 1g^y^7 P ffiffl, 14^fyf/<7^ 
DOOg^ Vb/Lp^J<Li;^Ltt), 
TVb/Lp = 61. 11 (b = 0. 210) ia^4 
St (7) SS:»fctr4:tt^«tfc5. 

[0 0 4 4] o£<9, (7) 

^ot^5ri«Mtfo5o ^*U4, ?})yZf2<D 
JJH2 alHj^COffi^^ti^^fiL p«r/h£<i-**ft="C 
fcS 0 fR (2) SiSr^ P y 7/2^2 a a>b<£>!E8£a> 
BBttJcSBBU ^y ?:/20>_h«||2 a*»fe^E)B-C«» 
"TS^ fc^i L p 8r/h$ < "3~S (cf4, ^ 

y y^2(7)Ji«8 2 a ^)^o^y 7^20±S2 a 0 9 COffi 

[0 0 4 5) ^n/cttT^4, L p£/h£<iTSfc 

ttT\ Vb/LpS:*t<t5rti:ii464v\ L P 
£/h£<LfcJtT\ Vb^<tai:, #SCa° a oK 
ft£i^L^ttnf4V£bftl\, ^y^7 p 2cr)±ffl 
2aH^y ^20±S2 a EI 9 <^ti ^ *tg 9 L 
p^l/2 <0<fc««*<Z>Sf*&-* o K-r £ ^ f4^HW 

7 P 2(Dli82 a frh?!) V72<D±$&2 a BO 



11 

$00. 3 ROSSIS i/+7hiSi©3 

[0 0 4 6] ifc, y?<D±j®>2 a ^^>^U 

±« 2 a [El 9 (Dti S 5 T-S L p 60 1 / 2 COfigfcK 

icoV^Cfc. V b/L p ^IS^H-gii: Ltffifflt 

5:t^til*5o "fey h 7 

^b/^$v^^7^(c:*Slc^^v^, Vb/L ptfJfiftJ* 
Jn-fS* Vb/Lp^t(7)^77\ feSV^iSfBc*^ 

[0 0 4 8] ii^co^^^ir-/ hi*. S^S/hS < 
fcigti/C, Vb, LpliHi:»^</^ 0 o£ 

[0 0 4 9] rcomtfc^. Vb/L p^l^f+it^i: U 

Mfc^^Kol^T. ^^fiac, ^ 5 7'fiM 
c — y KfiMh, ^7^i^fit(0^y y^(D±^ 
frhtotBMR. ?7Z?<DJfV ^©Jt*l3 0 <0«te-=E~ 

£$'J/&L. J& (6) ^tcftA-rsriKi.fc'K 
ft*0-J»W^ 7^(0V b/L p S:*ftfc 0 -t IT, 
O^t, *8HCJ; *9»^$ttfc^7^Vb/L p 

[HI3] 



* 1.2a - 

* 

e 

JL. 

r* 



0.006 0 322 0. 605 0.945 
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[0 0 5 0] ^EUtTx^ MCfcixtf, «*ftf*f1^9 
:/cq^-C\ |g (7) 3ti:mti-t*7 7<D^ 7^-])> 

[0 0 5 1 ] 

r^icj:^ «*<OVb/L p<z>ffl[S:*#< ±(g|5«9 

[mffio®*^tftiK] 

[Hi] H*«(0^5^S:KWi-5ig o 

I® 2] — y KiTSBSa:*-^]^, yK^iT»Hui$ 
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